
Dr. Michael McFarland
Superintendent of Schools  
Lancaster Independent School District

Leaders
IN EDUCATION

LeadersLeaders
IN EDUCATIONIN EDUCATION

Lancaster (Texas) ISD superintendent has tunnel vision – by design

A STEM-for-All advocate
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No Child Left Behind – remember that phrase? Those four words evoke 
a wide range of emotions from educators. But truth be told, NCLB did one 
thing we can all agree on. It shifted a bright spotlight on the undeniable fact 
that all students deserve the right to learn on a level playing field.

We at Pitsco Education subscribe wholeheartedly to that belief. We have 
practiced it for many years, well before the federal government made it a 
rally cry. We just take a bit of a different approach that could also be labeled 

“STEM for All.” Every student, whether they are classified as special education, 
behavior challenged, English Language Learner, average, or gifted, should 
experience the thrill of applying their science, technology, engineering, and 
math knowledge in activities that are scaled-down versions of what happens 
in businesses, factories, and office buildings around the world every day.

All students deserve to be clued into the relevance of their education, and the 
earlier that happens the better. In this issue of Leaders in Education, we show you 
how STEM really is for all, from Texas to California to Tennessee.

• In Lancaster (Texas) ISD, Superintendent Dr. Michael McFarland has ridden 
a STEM for All approach, K-12, to a district-wide turnaround. (pages 3-6)

• A former special education teacher in Northwest (Texas) ISD says 
special ed students thrive in his Pitsco Education Module lab. (page 6)

• English Language Learners in Santa Ana and Bakersfield, California, are 
making sizable gains in standardized math and science test scores, 
respectively, as a result of their experiences in Pitsco labs. (pages 10-12)

• A special after-school program at East High School in Memphis, 
Tennessee, enables advanced high school students to discover amazing 
engineering concepts through hands-on projects. (pages 13-15)

These are just a few examples of how we should never leave any child 
behind when it comes to science, technology, engineering, and math. STEM 
really is for all!  
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Q:  What prompted you to leave teaching and coaching and 

become an administrator?

A:  I had really good relationships with the kids on the team and really good 

relationships with the kids in my class, but every year at the end of the 

football season, we would move our seniors out of our class and the new 

kids would come in. It was challenging for me to see what happened to 

these students, who had done well academically and athletically during 

the season, after the season was over. These kids with the aptitude and  

ability to do well did not achieve because they didn’t have the support in 

place. So I felt like I needed to move up. I felt like I needed to move into 

the assistant principal role because then I could have more of an impact 

on the campus, be able to put some supports in place to make sure that 

when kids graduated, they had options.

Q:  Why have you chosen to work in primarily low 

socioeconomic areas? 

A:  My ultimate goal was to be able to make a significant difference in 

the lives of students. What I recognized is that in the environments 

where you have high poverty and where you have diversity, it is 

in those schools, oftentimes, you have low expectations from the 

adults. You have students who are not really aware of what all 

is out there, and so basically they have very limited concepts of 

what reality is and of what their reality could be. . . . What I realized, 

though, in every one of those environments you have really good 

people that are working really hard. If you just put the right systems 

in place and the right programs in place, people can achieve and 

people will rise to the level of your expectation. 

Q:  What do difficult assignments offer you as an educator/

administrator?

A:  I want the difficult. I want the challenge. I want the job where 

people have given up. Because what I know is that in those 

situations where kids have had challenges, where adults have 

had challenges, where parents and families have had challenges, 

you’re going to find people that also understand perseverance 

and determination. It’s there. It’s just a matter of cultivating that 

and then going into that situation and looking at it – not with a 

deficit line of thinking, but going in there and looking at it saying, 

“Okay, here’s a skill. Here’s an asset.” These kids, these students, 

these families have been able to make it in spite of their situation. 

What if we did some things structurally within our system?

Q: What was Lancaster ISD like when you arrived?

A:  The morale was low, and there were some performance issues as well. 

But I tell you, there was a lot of good, a lot of good things hidden below 

the surface. The district had done a really poor job of communicating 

the good message. The messages about the district were negative in 

the public and in the paper. As I did my research, I just kept finding all 

these good things. An example was that we had campuses that were 

85% and in some cases 90% of our students receiving free or reduced 

lunch that were outperforming a lot of the schools in the neighboring 

areas. But, the public didn’t know that because they couldn’t get past 

all the other negative stuff that was out there. I saw that there was a 

foundation in place and initiatives that were really sound. I was able to 

see, “Man, this is a place of great possibility!” 

Q:  What do you mean when you describe yourself  

as a possibilitarian?

A:  I look for possibilities and opportunities in every situation. How can 

we take this and turn this into something positive for us? What are 

the possibilities that, even though this is a bad situation, how can 

we take this, turn it, and make it something good for our kids? 

Transformation via passion
Lancaster ISD superintendent has tunnel vision – by design

Dr. Michael McFarland
Superintendent of Schools • Lancaster ISD • Texas

Introduction: Dr. Michael McFarland is in his 22nd year 
in education. After playing football and earning a 
degree at Baylor University, he played one season 
of pro football for the New York Giants. His first 
teaching position was as an algebra teacher 
and football coach at John Tyler High School 
in Tyler, Texas. From there, he went on to serve 
as an assistant principal at a couple schools; 
returned to Tyler as principal; went to Champagne, 
Illinois, as assistant superintendent; and now is the 
superintendent of the Lancaster Independent 
School District, located just south of 
Dallas, a post he has held for four years.

QA&
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Superintendent Dr. Michael McFarland 
converses with students at GW Carver 
Sixth Grade STEM Learning Center. “When 
students get to the sixth-grade center, this is 
where it’s critical and why we are so proud 
of our Pitsco lab experience,” he said.

Q:  How does Lancaster Middle School fit into your recipe for 

postsecondary success?

A:  When I first got here, I quickly noted that our middle school had 

some challenges with its academic performance. So, we decided 

to make this our starting point for the district transformation 

and began to look at different models of reform. We identified 

STEM as a possible option. Then, we began to look at all of our 

economic statistics within our city, in Dallas County, the North 

Dallas area, and across the nation. We saw that eight of the 10 

most-available job opportunities were going to be within the 

STEM field by the year 2020. So, if eight of the 10 opportunities 

across the nation are going to be in the STEM field or connected 

in some way to the STEM field, that’s something that we need to 

be paying attention to. 

Q: How did you begin to shape the district’s STEM focus?

A:  We identified four areas where we felt like that if our kids 

developed a really strong awareness, they would be able to 

go forward and make good decisions. The first area was Global 

Arts Communication. We have a strong fine arts program and 

an excellent communications program, and we didn’t want to 

leave that out of STEM. Then, there’s Engineering with a focus on 

Aerospace Engineering. We have about four airports within our 

area and one here in Lancaster. So, we felt it was just a natural 
partnership. Health Science Technology is one of the fastest-
growing areas in STEM. And then, the fourth one was Information 
Systems & Software Design. So, we have partnerships with Radio 
Disney, AT&T, and others.

Q:  So you reach out to and work directly with  
business partners?

A:  In every pipeline, we have a minimum of four to five major industry 
partners in the community, maybe not right here in Lancaster but 
in the DFW metro area. NASA is a huge, huge partner with us.

Q:  Tell us how the district received a Texas Instruments grant 
that helped fund the STEM for All initiative.

A:  Initially, we were only going to look at the middle school; but, 
as we continued to research, the more we recognized this is 
something that we need to do to scale. We wanted STEM for 

All. We felt like, if this is good, it should be good for all kids. We 
just have to figure out how to do it because no one else in the 
state is doing it. Texas Instruments actually advertised a grant 
opportunity, so we wrote a proposal and they funded that 
proposal. We were the only ones awarded because we were the 

only ones doing a STEM for All K-12 model. 

Continued on page 6

4    Leaders In Education



I
f Lancaster ISD were a military 
organization, the school principals 
would hold the rank of field general. 
And the Secretary of Defense – aka, 
Superintendent Michael McFarland – 

would not have to worry about implementation 

of his battle plans. That’s because Cosheda 

Hurd (sixth-grade learning center), Elijah 

Granger (middle school), and Joseph Showell 

(high school) would carry out orders to a T.

That’s what the principals have been doing 

on the STEM battlefront for the past couple years. 

A STEM for All district, Lancaster emphasizes the 

integration of science, technology, engineering, 

and math at every grade level, K-12. A key part 

of their plan is six Pitsco Education Module 

labs – two each at GW Carver Sixth Grade STEM 

Learning Center, Lancaster Middle School, and 

Lancaster High School, which also has Pitsco’s 

Engineering Academy curriculum.

STEM concepts are subtly introduced at 

the elementary level, and then the Pitsco 

labs and career exposure become the focus 

at the sixth-grade center. Hurd believes the 

Modules give students a glimpse at real 

careers in a way that utilizes all of their senses 

and caters to their various learning styles.

“My goal – my need – is to find a way to 
make the core classrooms more like that. Not 
the technology part of it necessarily but using 
all the senses,” Hurd said. “It takes everything 
that I have to learn. I need to use every sense 
that I have to learn. The lab makes students 
more willing to learn that way, and it makes 
teachers more willing to teach that way.”

When Hurd and her teachers are finished 
imparting STEM concepts and principles, 
students move on to the middle school where 
Granger and his staff take over, preparing them 
for a pipeline of their choosing when they enter 
high school: Engineering, Entrepreneurship, 
Global Arts Communications, Health Science 
Technology, or Information Systems & 
Software Design. 

“This is a critical time when students 
really need to get exposed to career 
opportunities and choices,” Granger said 
of middle school. “Once they get into high 
school and especially 10th and 11th grade, 
it’s really late.”

The Pitsco labs bring balance to the 
middle-level education equation. “The good 
thing about it to me is that Pitsco is not 
core. The kids need something else. We’re 
providing core, so that’s not what they need. 

They need to know where they’re going,” 

Granger said. “We’re teaching you all of this 

math, science, reading, and social studies 

because we’re trying to get you somewhere. 

And now we’re going to provide another 

vehicle for you to be able to get there.”

At the high school, students delve even 

deeper into Module exploration, robotics, 

and engineering in the Pitsco labs. The 

exciting and engaging topics are like student 

magnets, according to Showell. “I like when 

I go in and do my walk-throughs. Students 

are able to explain their projects, and they’re 

motivated to complete them,” he said. 

“They’re learning and it’s fun, and that’s the 

key. They’re excited about class.”

Despite having to jump into uncharted 

waters, the principals have happily carried 

out their marching orders, in part because of 

the example set by McFarland. “He makes me 

want to do my job and really put forth effort 

and work hard because I see how hard he is 

working and his sincerity,” Granger said. “I 

think that because of his vision and his passion 

about making sure our students learn and are 

exposed – that is the reason why we have 

such great programs in this district.” 

Principals share the vision, 

Cosheda Hurd
Principal, GW Carver Sixth  
Grade STEM Learning Center

Elijah Granger
Principal, Lancaster Middle School

Joseph Showell
Principal, Lancaster High School

carry out the plan
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S
ocially and cognitively, special education students are able to 
excel in Pitsco Education labs, according to a former special 
education teacher who is in his second year facilitating a 
Module lab at Pike Middle School in Justin, Texas. 

“When they’re able to listen to it, read it, and 
manipulate an object, I think the hands-on stuff works wonders for 
them. It keeps them engaged,” said Matt Biles.

Some special ed students who require a paraprofessional assistant 

in other classrooms don’t even need one in the Pitsco lab. As for 

those who do, “The paraprofessionals that do have to come in don’t 

have to worry about students staying focused because they know 

the structure is set up once they come in here. And they’re always 

engaged with what’s going on.”

Whether their issue is slow development, mental limitations, or 

behavioral, special ed students perform better academically and socially 

in the lab than outside of it. “They’re not used to speaking to other 

folks, so this helps them develop those social skills,” Biles said of the 

environment where students work in pairs at Module workstations.

Biles is most proud to point out what has occurred since he began 

tracking a year and a half ago the top student performances in the rocket-

launching and structure-testing competitions. “My record holder right 

now for Engineering Towers is a special ed student. And he was so involved 

with that Module and with building that tower, that he wanted to make 

sure everything was perfect. So I absolutely think that for special ed, this 

definitely prepares them, and it does give them that confidence booster that 

they can work just as well as a regular ed student in this classroom.” 

Q:  How does Pitsco Education curriculum fit into STEM in Lancaster ISD?

A:  In our model, Pitsco is critical for us. It’s critical. At the elementary level, the goal 

is awareness and exposure. When students get to the sixth-grade center, this is 

where it’s critical and why we are so proud of our Pitsco lab experience. We have 

kids coming from seven different elementary campuses, and they’re coming 

to one sixth-grade center.  At this grade level, they all are a part of our Pitsco 

labs. Within those labs, our students spend time working on projects in all of 

the different pipelines. We use the Pitsco software and curriculum to expose 

our kids to this wide array of opportunities that’s connected to each one of the 

pipelines. . . . At the seventh-grade level, we have additional Pitsco Modules 

and introductory classes that are more detailed, like Introduction to Aviation 

and Introduction to Health Science and all of that. At the early high school level, 

Engineering Module labs expose students to even more career possibilities. 

Q: How do you know the Pitsco curriculum is effective?

A:  I do superintendent site visits like once a quarter. And so, I ask students what’s 

your favorite course? Most of them say, “Pitsco.”  I’m like, “Why?” “Because it’s 

engaging! It’s fun! We’re learning about aerospace and shooting rockets and the 

body systems and 3-D printing and all this stuff!” And I’m like, “Wow!” 

Continued from page 4

No special treatment necessary
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Pitsco Algebra lab and 
the Common Core
Q:  What makes Jeff Bishop an effective principal at Sierra 

Prep Academy?

A:  He’s very passionate in everything he does. People feel the most 

comfortable talking about operations, so he pushes people to 

talk about instruction. And when the conversation starts to jump 

back, if there are some issues that need to be addressed, he’ll 

address them, but he’ll push people right back to instruction. He’s 

a role model for all of us as instructional leaders in this district. 

Q:  You first saw Pitsco Algebra at the Tiger Woods Learning Center. 

How did that experience factor into Sierra Prep getting a lab? 

A:  We saw that math was a struggle for our kids, and we wanted to 

make math more engaging and hands on for students. We did have 

six schools in our district that were school improvement and had 

a grant (SIG), so we knew that some schools had possible funding 

for that. But it also had to be something that they bought into and 

really wanted to pursue. Being at the district office, I can provide 

the opportunity and talk about what we’ve seen and be able to at 

least offer that opportunity, but it truly had to take a principal that 

really bought into it and could bring their staff into it to really make 

it work. So, out of all of our schools, Jeff had the funding, number 

one, plus he had the passion and saw the vision.

Q: What have you seen during your visits to the Pitsco lab?

A:  It was funny just to hear some of the students that struggled in 

the past to be able to ask them questions and for them to be able 

to answer as explicitly as they did was really kind of an aha for us 

because these are kids that, in many cases, would not have been 

able to have been engaged. But because of the lab, it offered 

another opportunity for them to learn certain skills.

Q:  How has Common Core affected your district’s approach to math?

A:  It’s integrated, so you’re adding some geometry, some algebra. It’s 

integrating all the math concepts versus teaching a traditional algebra 

and geometry track. So we’ve adopted integrated math as a district. 

Q: How will integrated math be carried out? 

A:  Integration allows for more opportunity to develop more of the 

foundational math. So it’s almost taking some of the same concepts and 

exploring them one year and the following year taking them a little bit 

deeper. But it’s not just accelerating right to another set of standards. 

We’ve worked with our experts in the field who worked on the Common 

Core Standards, but it is a recommended integration.

Q:  How is your district able to handle the massive changes due 

to Common Core? 

A:  We are part of the Core with a few other districts in California, and 

we’ve been able to collaborate with some of these other districts. So 

some have worked more on the assessment piece, and we’ve worked 

on more of the creation of units of study, so this is the year to kind 

of say, “Hey, give us what you’ve learned to help us with assessment. 

We’ll give you what we’ve learned to help with Common Core units 

of study,” so that we’re all a little bit better off.

Q:  What is the biggest difference between traditional math  

and Common Core? 

A:  It’s only because we think we’re doing what’s best for our kids, but 

the easiest way has been to tell them how to do it. And our kids have 

learned to wait to get the teachers to do so. But through Common 

Core implementation, a couple of the comments just recently shared 

by students were, “Why are we working so hard?” So that was a good 

thing because the work is actually now being put on kids to problem 

solve and teachers being more the facilitator. 

Q:  How does the Pitsco lab help English Language Learners?

A:  We’ve got so many kids that are English learners or recently proficient 

English learners, and so the opportunity for them to be engaged and 

to communicate, that’s always very important for us. So the lab is just 

another opportunity for all kids to be engaged at the same time rather 

than two or three or five kids. And also working kind of at their own pace 

– we know that individualized lessons are important for our kids. 

QA& Dawn Miller
Assistant Superintendent for Secondary  
Education • Santa Ana (California) USD

Introduction:  Dawn Miller oversees 
secondary education for the Santa Ana 
(California) Unified School District 
and in that capacity was involved 
with the implementation of a Pitsco 
Algebra lab at Sierra Preparatory 
Academy in 2011. She now is in the 
midst of transitioning her 
district’s math programs to 
the Common Core.
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NUEVO, CA – Until you experience something directly, it remains 

abstract in your imagination. But touch it with your own hands, see 

it with your own eyes, and it becomes real to you. Suddenly you can 

think about it more clearly, imagine its impact on you, and imagine 

your impact on it. If we wish for students to envision themselves as the 

engineers of tomorrow, we must expose them – directly and tactilely 

– to the world of engineering today. This is one of the deep truths of 

the STEM movement.

As it happens, the cutting edge of that push runs right through 

the parking lot of the Mountain Shadows Middle School in Nuevo, 

California. Large solar shades loom over the parking lot pavement and 

soak up the sun, converting light energy into electrical energy. The 

solar shades aren’t just another admirable green initiative, however. 

They are the result and the linchpin of a partnership between Pitsco 

Education and Chevron Energy Solutions – and they are the seeds of 

educational potential for students at the middle school in the Nuview 

Union School District.

Chevron Energy Solutions, an industry leader in developing cost-

saving sustainability programs, recognized that if a school purchased 

and set up Chevron solar shades on school grounds, the energy cost 

savings for the school over time would be considerable. Enough, in 

fact, that these savings could fund ambitious educational programs 

– specifically, programs capable of nurturing the next generation of 

scientists and energy engineers, the kind whose innovations keep 

Chevron a world leader in energy production.

This is where Pitsco Education, an industry leader specializing 

in science, technology, engineering, and math solutions, enters the 

picture. A deal was reached whereby Nuview could get the projected 

cost savings up front in order to purchase a Pitsco STEM lab for  

its students. In the STEM lab, the students explore real-world topics in 

a hands-on way. The curriculum includes such Chevron apropos titles 

as Energy, Power & Mechanics and Alternative Energy – as well as a host 

of other STEM titles such as Sustainable Agriculture, Intelligent Homes, 

and Oceanography.

After reviewing Pitsco’s STEM offerings, Chevron was sufficiently 

impressed to join forces with the smaller company in order to offer 

its curriculum to this school district – as well as to other districts that 

might be looking for a similar cost-savings and curriculum solution. 

The solar shades and the STEM lab at Nuevo were made possible 

by a bond that passed in the community with strong support. The 

installation of the lab happened in the summer in advance of the 2013-

2014 school year.

Making it real
Nuview Superintendent David Pyle is certainly enthusiastic about 

the anticipated benefits for students at his district’s middle school. To 

Pyle, it is meaningful that the solar-power collection devices and the 

STEM lab complement one another.

“Chevron saw a possibility of saving the district some money each 

year by saving energy costs, which was exciting, but my nonnegotiable 

Nuevo, CA, school is first to purchase STEM lab with projected energy savings

True sustainability –  
Pitsco Education and  
Chevron Energy Solutions
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was that if these structures are going to be in our parking lots, what 
is it doing for our students? We wanted to build this concept of 
parents dropping off students in the parking lots and seeing these big 
structures – and how do we bring that into the classroom?”

With the Pitsco STEM lab in place, students need look no further 
than the parking lot of their school to see that the concepts they are 
learning have real-world applicability. 

Cary Zinn, the instructor at the school’s STEM lab, sees this 
connection as well. He notes that he has already taken advantage 
of the customizable aspects of the Pitsco Modules to incorporate 

information that is specifically relevant to the region and to his 
students’ lives. He plans on soon making additions that explicitly tie 
the content in the Alternative Energy Module to the solar shades.

Though this is his first year with the Pitsco STEM lab, Zinn anticipates 
discovering more and more areas of real-world relevance in the 
curriculum to point out to his students. “The more I get familiar with 
it, there will be a lot of community connections,” he says. “This thing is 
such a win-win. The more I learn about it, it gets better.”

Superintendent Pyle is particularly impressed with the way the lab 
integrates all facets of STEM. He explains that “part of the problem is 
that you have teachers who’ve been teaching science and math, which 
is half the (STEM) acronym, for so many years. And they come to the 
conclusion, oh yeah, I am already doing that.” But it is clear to Pyle that 
you must blend all four areas into a single approach and give students 
the opportunity to experience them directly. 

“That is where the engagement for students is. They get to build a 
bridge? They are used to looking at angles on a piece of paper – but to 
truly construct it? That makes the learning that much more meaningful 
and concrete.”

Making it happen
To Mark Emerson, vice president of CES, programs like the one now 

working at Nuevo are a win for everybody, from the community and its 

schools to private-sector partners.

“For communities to thrive, there is nothing more important 

than education. Whenever we work with cities or schools, we find 

innovative ways to invest in schools and teachers. We actively look for 

ways to leverage our involvement to improve instruction in science, 

technology, engineering, and math skills.”

The choice of Chevron Energy Solutions to partner with Pitsco was a 

thoughtfully reasoned decision. As Emerson explained, “We have worked 

with hundreds of school districts to create hands-on, STEM-based curricula 

and training. Pitsco brings experience and data that link their programs to 

improved test scores for students. The combination seems natural.”

Pitsco National Sales Manager Todd Smith and representatives 

with K20associates helped nurture the partnership with Chevron. 

“Pitsco and Chevron have been formulating this partnership for three 

years, fine-tuning our goals and educational outcomes along the 

way,” Smith said. “It’s a partnership born of a shared desire to lead 

educational change that positively affects learners.”

For students, learning the STEM knowledge that lets them appreciate 

the world immediately around them has intrinsic rewards, of course. But 

it also opens doors for those students. It allows them to dream new lives 

for themselves as the science and technology innovators of the future. By 

investing in those students, Chevron and Pitsco ensure the future talent 

needed to fill vital roles. That is a true sustainability plan. 

“That is where the engagement for students is. They get to build a bridge?  
They are used to looking at angles on a piece of paper – but to truly construct it?…”

Leaders In Education    9
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SANTA ANA, CA – Walking across the Santa Ana High School 

campus one recent evening, Jeff Bishop recognizes four girls 

running toward him. “Mr. Bishop, Mr. Bishop, you’ve gotta see this. 

You’ve gotta see this!”

The eager freshmen rummage through their backpacks and 

retrieve class schedules, holding them up to show what has 

brought the smiles to their faces. “Mr. Bishop, we never thought 

we could do math. We’re in honors geometry here.”

Bishop is the principal at Sierra Preparatory Academy, where 

the girls had attended middle school. Sierra Prep has a student 

population that is 97 percent socioeconomically disadvantaged 

and 63 percent English Language Learners (ELL). Traditionally, 

little has been expected of them, but that tradition is fast fading.

“They were just over the top,” Bishop said of the girls. “Four or five 

years ago, nobody would have ever said anything like this. It wasn’t on 

their radar to think that they could do algebra, let alone geometry.”

Among the changes at Sierra Prep under Bishop’s watch was the 

implementation of a Pitsco Algebra lab two years ago. State test scores 

in math have shot up since then, and Bishop points to the hands-on 

Pitsco curriculum as an important factor in those scores. He says the new 

curriculum has been particularly effective with students because it helps 

them overcome the language barrier when content is delivered in a self-

paced, real-world context via audio, video, graphics, and on-screen text. 

Sixty-seven percent of students in a Pitsco Algebra 

classroom scored proficient or advanced on state math tests 

last spring compared to 24 percent of their peers in a traditional 

algebra classroom at the school.

Similarly, at Fairfax Middle School in Bakersfield, California, 

school officials discovered that their ELL population saw a dramatic 

increase in state science test scores last spring after requiring all 

eighth graders to spend half a year in the Pitsco science lab.

Fairfax Middle School Science
Like most principals, Alice Pacheco looks closely at the numbers – 

test scores – because they indicate program and teacher effectiveness. 

With a student population of nearly 50 percent ELL, Fairfax Middle 

School has experienced only modest success on state testing in all 

subject areas the past few years. From 2009-2012, eighth-grade English 

learners who scored proficient or advanced on state testing in science, 

history, and English ranged from 0 to 7 percent each year. 

In 2013, the numbers were similar in history (6 percent) and English 

(3 percent). But then Pacheco noticed the number in science: 21 

percent of English learners scored proficient or advanced, an 18-point 

jump over 2012. How was such a significant increase possible?

“Our English learner population, generally, the gains that 

they make are very slow, so when you look at our science data, 

it’s consistently been 2-3 percent increases. We had an 18-point 

jump,” Pacheco said. “Part of it is because they’re working hands 

on (in the Pitsco lab), they’re working cooperatively. . . . When we 

look back and go, ‘Well, what did we do that is different?’ The lab 

is what we did that was different.”

Pitsco Science lab Facilitator Jennifer Redstone takes full 

advantage of the Pitsco curriculum and recognized early on that 

English learners were much more engaged than in a traditional 

science classroom. “It’s the connection between the hearing, the 

talking, the doing, and the writing. It’s that whole circle of things. And 

they need all of those. Your ELs, they don’t read very well a lot of the 

time. . . . So they’re getting the language connection in the scientific 

context. So it’s just what they need. They need to hear it, they need 

to see it, they need to speak it. And if they’re weak in one area, it’s 

augmented by the system.”

English Language  
Learners excel in California
Pitsco Algebra scores in Santa Ana and science scores in Bakersfield shoot up

Alice Pacheco, Principal 
Fairfax Middle School

Jeff Bishop, Principal Sierra 
Preparatory Academy
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Sierra Preparatory Academy
Facilitator Rosemarie McCabe needed an adjustment period 

when she began teaching Pitsco Algebra at Sierra Preparatory 
Academy. Having taught the subject in a traditional manner for more 
than 10 years, she had to learn to trust Pitsco’s approach through 
self-paced Individualized Prescriptive Lessons™ followed by Module 
cooperative learning. 

“I totally enjoy it. The better I’m getting at the program and the 
more I understand it, the more I am enjoying it,” McCabe said. “It 
definitely takes time.”

That investment of time is paying dividends. In addition to one of her 
classes enjoying a 67-percent proficient or advanced showing on the state 
math test last spring (compared to similar students in a traditional class 
achieving a 24-percent rate), results on the California state algebra exam 
are improving. A 15-point gain (from 18 percent to 33 percent) in proficient 
or advanced scores was achieved at the school from 2012 to 2013.

Julian, an eighth-grade English learner, says he prefers the Pitsco 
program over the traditional way he experienced math in the past. 
“Sometimes when you’re learning with the teacher telling you and 
explaining to you on a board, it gets boring. . . . This (Pitsco program), it 
gives you checkpoints, and it helps you understand because here you can 
hear it and you’re listening and you have to look at something. Sometimes, 
on the board when the teacher’s just talking, you just look at the teacher 
and there’s nothing interesting about it. You’re not learning anything.”

Bishop keeps his finger on the school’s pulse by regularly talking 
with students. “Every kid that I’ve talked to at this point likes it, and 
they’ve embraced it.”

Students teaching students
Perhaps the single greatest difference with the Pitsco program is how 

students work cooperatively at Modules and in a self-paced manner in 
both science and algebra. Pacheco was observing a pair of English learners 
at a science workstation as they worked together to find a solution to a 
problem. “One will correct the other, and they develop their language 
that way. This is huge because they are helping each other. Teachers try 
different activities but not consistently like this.”

Redstone says the lab teaches independence and, therefore, instills 
confidence. “Students teaching students, first of all, is awesome because 
it tells me that they’ve learned something from it, or at least they 
remember what was going on during that process. The whole thing 
fosters independence, and that’s huge with eighth grade.”

With so many educators searching for effective strategies to engage 
students while addressing Next Generation Science Standards and the 
Common Core State Standards, schools such as Sierra Prep and Fairfax 
are light years ahead of other schools in this regard.

Pacheco says the Pitsco lab also instills a love of learning. “For 
me, it’s not so much just the test scores as giving the kids the 
experience to actually like science and to be engaged and know 
that there are fields out there that are interesting.” 
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Q:  You were involved in the engineering program at East as a 
student. What was the program like?

A:  “Our engineering program back then was a lot more paper and pencil 
based. We had partnerships with the Army Corps of Engineers and 
companies such as Buckman Laboratories. The students shadowed 
engineers, and engineers would come to East and make presentations 
about various engineering disciplines. Though our resources were 
limited, our teachers did a great job using whatever they had to keep 
us interested. For example, we used small electric circuit boards to learn 
basic circuits, and that is nothing like what we offer now.”

Q: Do you learn best with your hands?
A:  “Absolutely. I work best when it’s hands on. I have a 1966 Chevy pickup 

truck that I’m restoring, and I’m learning as I go. I’ve always been that way, 
but we didn’t have as many of those opportunities compared to when 
I was in high school. Classes were mostly ‘sit and get,’ relying heavily on 
teacher instruction and textbooks. I found out in college how limited I 
was in that capacity and changed my career choice. I probably would 
have been in that 80 percent of people who declare an engineering 
major and not graduate with a degree in engineering.”

Q:  How did East High School come to house the district’s 
STEM Virtual Academy?

A:  “It was a natural fit to come here because we already had teachers teaching 
the content. It was just a matter of broadening our scope. Another factor 
was our location. If you looked at a map, East High is almost dead center 
of Shelby County. Moreover, our facilities are second to none.”

Q:  What is the key to motivating inner city students to 
complete their education?

A:  “I think in a true comprehensive high school, which is what we’re trying 
to be, there should be something for every student to identify with. We 
have 800 students, and all 800 need a reason to come to school every 
day. It could be a teacher, it could be an athletic team, it could be lunch 
– I don’t care. But they should get up every morning and say ‘I’m going 
to school for this reason.’ As a school, we need to figure out what those 
reasons are and make sure they’re in place every single day.”

Q: Are the Pitsco hands-on kits and materials effective?
A:  “Pitsco has been absolutely phenomenal. The materials are user 

friendly. It’s also teenager friendly. It is as if the curriculum sparked an 
intrinsic motivation, and they want to finish every project! Some of 
the assignments can be difficult, but because of their curiosity, they 
press on. Sometimes, it takes days to finish a project, but that does 
not deter the students in any way.”

Q:  What’s your opinion of the program as a parent whose 
son, Cameron, is enrolled?

A:  “This program, first and foremost, was appealing to me as a parent 
because it caught his attention. Cam is a very good artist and was 
always interested in designing structures and structural mechanics. 
We talked about the program, and he wanted to enroll. I love how he 
is being challenged, yet he wants to do the work. As a father I think 
that’s excellent. He really looks forward to the labs and has a great 
relationship with the teachers. With each project he completes and 
shares with me, I feel more and more proud of his efforts and how the 
program is helping him realize his goals.”

Q: What do other students get out of it?
A:  “We want our students to be successful postsecondary engineering 

students. The program’s structure will also improve their study skills, 
help them develop a work ethic, and balance their daily routines. 
Lastly, the students learn to examine problems and deduce solutions, 
which is an invaluable life skill.” 

Driven to achieve and lead
Goal-setter Harris oversees STEM Virtual 
Academy in Memphis, Tenn.

East High School Principal Eric Harris lends his mousetrap vehicle 
expertise to a student in the STEM Virtual Academy.

Eric Harris
Principal • East High School • Memphis, Tennessee

Introduction: Students call him Mr. Harris, but Eric Harris, the 
principal at East High School in Memphis, Tennessee, might also 
answer to “Mr. Mustang” – a reference to the school’s mascot. After 
all, nobody knows the school better than Harris, who graduated 
from there in 1991 and four years later declared that he 
would one day become principal of East High School. 
That prophecy came true in 2010. Under Harris’ 
watchful eye, East became the site of the school 
district’s STEM Virtual Academy, which employs 
several Pitsco Education Engineering and STEM 
solutions such as the TETRIX® Building System 
for robotics, solar cars, electric cars, 
mousetrap vehicles, and numerous 
building kits and hands-on materials.

QA&
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MEMPHIS, Tennessee – Scan any of the innumerable reports 

that detail the failings of the US education system, and you’ll likely find 

a section that laments a “shortage of engineers.”

In response, school districts have begun to add middle-level and 

high school courses designed to expose students to the fundamentals 

of engineering and concepts/skills required in the field. But few 

education institutions have gone to the lengths that Shelby County 

Schools has in the Memphis, Tennessee, area.

The addition of a couple courses or beefing up the engineering 

magnet program at East High School would have been enough to 

keep the school district on par with its peers across the country, but 

officials in Memphis and Shelby County wanted to beat par. In 2011, 

they created a STEM Virtual Academy that now serves more than 150 

students from 25 high schools in the district.

Students who qualify and opt to participate in the academy that is 

offered after school and on Saturdays can earn honors credit for the courses 

they complete. Best of all, they will be prepared to enter college engineering 

programs with the requisite knowledge to begin working toward a degree in 

civil, biomedical, architectural, mechanical, or any other line of engineering, 

thereby putting a dent in the aforementioned shortage.

Pitsco Education plays a role by providing engineering curriculum, 

materials, kits, and equipment used in the academy. The hands-on 

nature of Pitsco’s offerings creates student interest unseen in 

traditional engineering classes, officials say.

The Program
Principal Eric Harris believes he must look out for the needs of gifted 

and academically advanced students, just as much as he seeks solutions for 

those who are academically challenged. Hence, the STEM Virtual Academy 

was created using about $1 million in Race to the Top funding. Admission 

criteria includes at least the 60th percentile on the math and science sections 

of the Explore and Tennessee Comprehensive Assessment Program (TCAP) 

tests, a GPA above 3.0, and satisfactory conduct.

“Since it’s after school, you really have to have a student who is 

academically focused to want to come and take an additional three 

hours,” says Lead STEM Teacher Kristine Bullock.

Students may earn up to five credits in four years or less, depending 

on their ability to complete courses that begin with Introduction to 

Engineering and Principles of Engineering. In their last two years, they 

choose a specific STEM track – Civil/Architectural, Biotechnology, 

Manufacturing, or Energy – and work closely with one of the four 

instructors, who are degreed engineers (see related article).

In just its second full year, the program has more than 150 

participants who hail from all corners of the district, which serves 

approximately 140,000 students overall. 

“We have people coming from different parts of town, and they 

develop friendships,” Teacher Ilham Tayahi said as students filed into 

the expansive lab area of the technology center. “We try to team them 

up in a way they don’t know each other.”

Another goal is to expose students to new concepts and collaborative 

experiences. “This program has really opened my eyes to a new world,” 

said Ahmirah, a sophomore from Cordova High School. “I never thought in 

depth about how something was made until I got into this program. Every 

little aspect of life has some kind of engineering behind it.”

The Curriculum
Engineering is about processes, so, not surprisingly, learning about 

engineering is also a process. “When we talk to students about simple 

machines, you can tell them it started five or six thousand years ago with 

the pyramids,” said Tayahi. “When you show them a (Pitsco) trebuchet, it 

Engineering Prep
STEM Virtual Academy at East High School  
in Memphis, TN, addresses shortage

14    Leaders In Education



makes it easy to understand. Also, we can explain the math and physics 
behind it. When you touch it, you feel it. When you feel it, you start asking 
questions. When you ask questions, that’s a good start to learning.”

Pitsco Education’s engineering STEM curriculum includes activities 
for civil engineering, design applications and programming, engineering 
design and CAD, engineering principles and problem solving, robotic 
engineering, green engineering, mechanical engineering, and a guide 
for a senior capstone project.

“It’s nice we can order Pitsco materials that aren’t so expensive. You 
don’t have to buy a whole big package that you can’t use completely,” 
said Bullock. “You can pick out different things that work for you.”

The TETRIX® Building System is used to teach robotic engineering. 
“The thing I like about TETRIX is you have so many loose pieces that 
you can put together, and there are so many ways for students to be 
able to design,” Bullock explained. “You don’t get all the kids with the 
exact same robot.”

First-year Instructor Marion Anderson is excited to teach about 
automation control systems and robotics using TETRIX. “In the urban 
part of Memphis, the students have heard about it, have seen it, but 
they haven’t actually experienced it. This kit is going to hit electrical and 
mechanical engineering at the same time.”

The Teachers
Four teachers, who are all degreed, professional engineers, run the 

academy like a university program. Because students complete all of 
the reading and most of the testing for the first two courses online 
before they arrive at East, they spend lab time working on various 
projects at their own pace.

The teachers are on hand, floating from workbench to workbench, 
serving primarily as facilitators who tap into their years of professional 
experience to help students arrive at solutions.

“It’s great we have teachers with such good knowledge who’ve been 
to the engineering industry and been a part of it to come here and teach,” 
said Rahul, a sophomore from White Station High School. “Mr. Darbouze 

has talked about his work in the biomedical and chemical engineering 

tracks. He’s even put some of that into the material he teaches.”

Tayahi appreciates the collegiate atmosphere because it puts the 

students in a frame of mind unlike what they experience in their other 

high school classrooms.

“One of the questions people ask is, ‘Why do we study math? It’s so 

boring,’” Tayahi said. “I wanted to become a teacher so we could show 

kids that’s why we are using physics. That’s why we are using math.”

The Future
The teachers are not alone in grooming the eager learners who 

sacrifice their free time to expand their knowledge base in the 

academy. Counselor Tamara Jones helps students set a schedule, pick 

a specific engineering path, and prepare for college admission.

“There are things they need to know in order to be successful,” 

Jones said. “My goal is to have them do some college tours, go to  

(the University of Tennessee in) Knoxville so they can be exposed  

and ask questions about what they need to do to get into programs.”

This preparation can only help academy completers get into a 

college of their choice, whether MIT or the University of Memphis, and, 

most importantly, stay on track for a degree.

“We want to make it so there aren’t any surprises when they get to college,” 

Bullock says. “The first year of an engineering program, they’re trying to weed 

out kids. Kids from Memphis, maybe 5 to 10 percent of them stick with an 

engineering program after the first year. We want to get those numbers up.”

Even if some students go in a direction other than engineering, 

they will have fundamental knowledge and skills that transfer to any 

career path, says Teacher Maxime Darbouze.

“Some of them want to be doctors. Some of them want to be forensic 

scientists. That does not mean they can’t use some of the engineering 

principles,” Darbouze says. “I had an orthopedic doctor once who told me, 

‘Thank God I know a little about plumbing and construction because I use 

that in my field.’ Any knowledge you have is good.” 

On a recent afternoon in the STEM Virtual Academy at East High School in Memphis, Tennessee, students work together to build and race 
mousetrap and electric cars. Hands-on activities often precede in-depth discussions and exercises centered on engineering principles.
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• Small-group, team-based activities reinforce understanding of math concepts. (serves eight students)

• Provide opportunities for students to apply math concepts through real-world activities and scenarios

• Can be used as a culminating activity for a concept or series of concepts covered 

• Provide a strong foundation in core mathematics

• Reinforce student learning and real-world impact

• Written and aligned to core math concepts

• Support direct teacher instruction and math textbooks

• Each MATH Connection includes a student guide, a teacher’s guide, an instructional presentation, 

individual assessments, and hands-on activities and materials for eight students.

Many of the Common Core State Standards for Math include references to real-world problems 

and contexts. Addressing these standards can be difficult without concrete ideas for activities – 

or without spending inordinate amounts of time developing real-world connections.

MATH Connections

Apply science, technology, engineering, and math curriculum to a future in the real world.

Discover the path to student success through Pitsco Education STEM curriculum.

Contact a Pitsco Education consultant for more information: 800-828-5787. 


